INTRODUCTION
Pycnogonids can be found in all marine habitats from the intertidal zone to abyssal depths. Although they are distributed worldwide, little is known about their biology.
Pycnogonids are usually found associated with other animals, the large majority of these associations involving sessile or sluggish invertebrates as food (Bain, 1991; Piel, 1991; Varoli, 1994 and others) . The commonest recorded associates are cnidarians, including sea anemones (Mercier and Hamel, 1994) and especially hydroids (Staples and Watson, 1987; Staples, 1997) in which pycnogonid larvae often live as parasities within tissues of the colonies. Medusae records are relatively rare (Child and Harbison, 1986) .
Although their larvae were described earlier, only recently has it been possible to describe the life cycle and population dynamics of some species (King and Jaervis, 1970; Munilla, 1979 Munilla, , 1980 Tomaschko, et al., 1997; Wilhelm, et al., 1997) .
The pycnogonida of the Argentina continental shelf are poorly known. The available taxonomic accounts analysed species from the intertidal zone, harbour areas, and a few deep water samples of SCI. MAR., 66 (1) (Loven, 1836) and Tubularia crocea (Agassiz, 1862) (Hydrozoa; Anthomedusae) are analysed and the semi-parasitic life cycle of this species is described. In the analysed population, the first larval stages were found exclusively as parasites of S. sarsii. During the attachment to the hydranths, protonymphon larvae of T. orbiculare feed by sucking the hydranths of the cnidarian. Change of host is not obligatory; juveniles and adults were found both on S. sarsii as on T. crocea, and adults were also observed on other invertebrates. In the Mar del Plata intertidal, Tanystylum orbiculare was the most common pycnogonid species on colonies of T. crocea and S. sarsii. Anoplodactylus petiolatus was less abundant on both species and A. assimilis was found only on T. crocea. Endeis spinosa is absent on hydroids from the Mar del Plata intertidal zone but ectoparasitic larvae and adults were found on Obelia longissima colonies from Mar del Plata harbour together with adults of T. orbiculare and A. petiolatus. Endoparasitic larvae of A. petiolatus were found associated with colonies of Bougainvillidae.
Buenos Aires province, and from the north-Patagonian sector (Río Negro province) (Castellanos, 1965; Stock, 1966; Larramendy, 1974; 1975; Larramendy and Castellanos, 1978; Minnard and Zamponi, 1984; Bremec et al., 1986) . Some species were reported as part of fouling communities (Bastida et al., 1981; 1997) or as fauna associated to hydropolyps (Zamponi and Genzano, 1992) but there are no studies about their reproduction and larval stages. Associations between pycnogonids and hydropolyps have been reported infrequently due to the few ecological studies on hydroids conducted in the intertidal fringe of Mar del Plata (Genzano, 1994 and subsequent) . However, in recent years, studies on other intertidal and sublittoral hydroid communities have contributed more information on this association. In this paper, the pycnogonids found on hydroids in Mar del Plata are examined.
Abundance and seasonality of Tanystylum orbiculare Wilson, 1878 populations (Pycnogonida; Ammotheidae) associated with Sarsia sarsii (Loven, 1836) and Tubularia crocea (Agassiz, 1862) (Hydrozoa; Anthomedusae) are reported here and the semi-parasitic life cycle of the pycnogonid is described.
Records of association between hydroids and pycnogonids from other locations in the province of Buenos Aires were also analysed.
MATERIALS AND METHODS
This study results from numerous samples carried out since 1989 from the intertidal rocky shore and from a smaller data set from the sublittoral rocky bottom of Mar del Plata, Argentina. Information on association between hydroids and pycnogonids from other areas in Buenos Aires province were also included here.
Studies on taxonomic composition and abundance of pycnogonids were carried out in samples of Sarsia sarsii and Tubularia crocea colonies from the Punta Cantera intertidal (38°05´S 57°32´W), which were collected at monthly or bimonthly intervals from October 1989 to February 1992. After this period, colonies were monitored at irregular intervals until October 2000.
Pycnogonids were separated under a stereomicroscope and were identified according to Marcus (1940) Minnard and Zamponi (1984) and Bremec et al. (1986) .
Sarsia sarsii is a common epizoic hydroid on the mytilid Brachydontes rodriguezi (d'Orbigny, 1846). Each sampled "clump" living on a bivalve was considered as one colony and the abundance of pycnogonids was indicated as number of individuals per colony. The relative abundance of the different larval stages within the population of Tanystylum orbiculare was observed. Due to the small size and cryptical colour of parasitic protonymphon larvae, which were attached among capitate tentacles, their abundance was estimated by counting under the microscope the larvae attached to 50 hydranths selected at random from each sample.
Abundances of pycnogonids associated on T. crocea were indicated as numbers of individuals / g colony dried for 48 h at 35-40°C. Pycnogonids found on other hydroid species were indicated only as present.
Colonies of Obelia longissima (Pallas, 1766) were collected seasonally in Mar del Plata Harbour (2-3 m depth) from spring 1999 to winter 2000. Collection data on other hydroids studied are indicated in the text.
RESULTS

Association between pycnogonids and hydroids in the Mar del Plata intertidal
During this study, a total of 503 pycnogonids associated with T. crocea and S. sarsii colonies were observed. Due to the abundance of T. crocea in the intertidal fringe, most pycnogonid specimens were found on this species. However, there were seasonal changes: S. sarsii was the more frequent host in autumn and T. crocea was the more frequent host in the cold months when S. sarsii was scarse or absent ( Fig. 1) .
Tanystylum orbiculare (Ammotheidae) was the dominant pycnogonid on both species of hydroids. This ammotheid occurred throughout the year, with maximum numbers in summer and autumn correlating with warm water temperatures. Anoplodactylus petiolatus (Kroyer, 1844) (Phoxichilidiidae) was less abundant on T. crocea and occasional on S. sarsii. Achelia assimilis (Haswell, 1885) (Ammotheidae) was found only on T. crocea (Figs. 2 and 3) .
Tanystylum orbiculare was occasionally found also on Plumularia setacea (Linnaeus, 1758) (Leptomedusae), another hydrozoan sharing the intertidal habitat with T. crocea and S. sarsii, but only during the warm seasons (Genzano, 1994) . Other hydroid species from this intertidal fringe were scarce, often occurring as small epizoic colonies on T. crocea (Genzano, 1994; 1998, Genzano and Rodriguez, 1998) . No pycnogonids were associated with any of those species except Bimeria vestita Wright, 1859 (see below).
Post embryonic development of Tanystylum orbiculare
Records of T. orbiculare specimens were not frequent enough to estimate the relative abundances of all developmental stages (juveniles, mature females, mature ovigerous males, etc.). However, relative abundances and frequency of larval stages on different host colonies helped to gather information on the life cycle of this pycnogonid.
Pycnogonids are one of few groups of animals in which the males exclusively care for the developing eggs. Tanystylum orbiculare males carrying egg batches on the ovigerous legs were found throughout the year on both S. sarsii and on T. crocea.
Males carried the eggs until hatching. The protonymphon larvae (the first larval stages) leave the male and become associated with S. sarsii hydranths. The few males observed carrying protonymphon larvae suggested that attachment to hydranths occurs shortly after hatching.
The protonymphon larvae were present among the capitate tentacles of hydranths and their tegument provided a defense against the nematocyts. The colour (brown) matched that of the hydranths. The larvae were characterised by a small proboscis flanked by chelate cheliphores. Two pairs of clawed lateral appendages were present. Body length ranged from 121 to 202 µ (Figs. 4a and 5a-b) . During the study period, the protonymphon larvae occurring on a total of 900 hydranths of S. sarsii were analysed. Larvae were found from October to June, with maximum numbers from November to March (Fig. 6) .
The subsequent larval stage resembled the protonymphon, but the cheliphores were shorter and it was characterized by the appearance of the first permanent legs (Figs. 4b and 5c ). Other stages, found either on hydranths or on the hydrocaulus of S. sarsii, possessed the second and third pair of legs (Figs. 4c-d and 5d ).
Free-living juvenile stages were found not only on S. sarsii but also on T. crocea colonies. The major changes during metamorphosis to the first juvenile stages is the disappearence of the cheliphores. In the last juvenile stage, the specimens developed the final large proboscis, which was significantly larger than the larval proboscis, and lost their larval extremities, retaining three pairs of walking legs and then adding the fourth pair. Body length varied considerably from 1.5 to 2.4 mm (Fig. 4e) . The first juvenile stages appeared from November to August, with a peak in late summer (Figs. 7 and 8 ). The last juvenile stages had four pairs of permanent legs. Adults can be distinguished from them by the genital pores and by the fully developed oviger in males. The adults were usually covered with mud particles and diatoms which acted as a camouflage.
Last juveniles and adults occurred all year on both hydroid species.
Other ecto-parasitic larvae
Colonies of Obelia longissima, epizoites on ascideans, are abundant in Mar del Plata harbour. Adult pycnogonids of Tanystylum orbiculare, Anoplodactylus petiolatus, and Endeis spinosa (Montagu, 1808) were associated with these colonies. During summer only (March 13, 2000) , a few hydranths were infested by parasitic larvae inside the hydrothecae. These larvae were assigned to Endeis spinosa. Protonymphon larvae were found among filiform tentacles of the hydranths (Figs. 9 a-b) . Permanent legs developed progressively in late larval stages (Figs. 9c-d and 5e ).
Helfer (1932; in Staples and Watson, 1987 ) recorded larvae of Anoplodactylus pygmaeus (Hodge, 1862) attached to the hydranths of Obelia sp. without any obvious deformation on the hydrotheca. Howevere, some of the E. spinosa larvae observed here had destroyed the hydrothecae and the last large permanent legs projected out of them.
Endo-parasitic larvae
The larval type to hatch from the eggs is the protonymphon. Usually, after leaving the male´s ovigerous legs, the protonymphon undergoes a series of moults during which it adds appendages until the adult number of appendages has been reached (Marcus, 1940; Tomaschko et al., 1997; Wilhelm et al., 1997) . Anthomedusae:
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Obelia longissima 2,3 -2 --2 Obelia sp.
-
----1: 38°05´S 57°32´W, Mar del Plata, intertidal; 2: Mar del Plata, Harbor, 2-3 m depth; 3: Mar del Plata sublittoral rocky botton, 6 m); 4: 38°50´S 61°05´W, Reta, intertidal (Bastida et al., 1997) ; 5: 39°00´S 61°17´W, Monte Hermoso (Bremec et al., 1986) ; 6: 38°45´S 62°12´W, Ingeniero White Harbor (Bremec et al., 1986) . In another less frequent pathway of development, larvae acquire endoparasitic behaviour in a hydranth, undergoing one or more moults (exact number unknown), and emerging as juveniles. These endoparasitic larvae usually produce deformed hydranths. The manner in which the larvae locate and penetrate the hydranths is unknown (see Staples and Watson, 1987 for a review).
In the Buenos Aires littoral zone, endoparasitic larval was found in two athecate hydroids (Bougainvillidae): Bimeria vestita (Wright, 1859) and Bougainvillia muscus (Van Beneden, 1844) .
Many epizoic colonies of B. vestita from the Mar del Plata intertidal were studied over more than a decade (Genzano, 1998; Genzano and Zamponi, 1999) but only recently (samples from March and October, 2000) have endo-parasitic Phoxichilidiidae larvae (possibly Anoplodactylus petiolatus) been found in four hydranths.
Bougainvilla muscus colonies were recorded in different places from Buenos Aires littoral (Genzano, 1995: B. ramosa) . Different adult pycnogonids were found associated with them (see Table 1 ), and endoparasitic larvae of A. petiolatus were found in some hydranths of colonies from the intertidal at Reta (Bastida et al, 1997: B. ramosa) .
In both athecate hydroids a few dilated hydranths with their tentacles stunted or absent were observed. Pycnogonid larvae occupied these hydranths and were the cause of their deformation (Figs. 5f and 10a-b) .
Larvae of pycnogonids in the coelenteron of T. crocea were reported by Staples and Watson (1987) , but there was no evidence of such an infestation in the tubularids studied here.
Records of associations of pycnogonids to hydroids in the Buenos Aires area
Pycnogonids associated with athecate and thecate hydroids are shown in Table 1 . There were 20 records of pycnogonids associated with eight hydroid species, mostly T. crocea and B. muscus. The Ammotheidae (T. orbiculare and A. assimilis) were the pycnogonids most frequently found on hydroid colonies.
DISCUSSION AND CONCLUSION
Few studies have analysed the taxonomic composition of pycnogonids from Buenos Aires province and the north-Patagonian sector (Río Negro province) on the Argentina continental shelf (Castellanos, 1965; Stock, 1966; Larramendy, 1974; 1975; Larramendy and Castellanos, 1978; Minnard and Zamponi, 1984; Bremec et al., 1986) , none of them dealing with pycnogonid ecology and reproductive biology. Studies on hydroid populations from the Mar del Plata intertidal zone provided information on associated pycnogonids and on their seasonal dynamics.
Tanystylum orbiculare was the most common pycnogonid species on colonies of T. crocea and S. sarsii. Anoplodactylus petiolatus was less abundant on both species, and A. assimilis was found only on T. crocea. Endeis spinosa was absent on hydroids from the Mar del Plata intertidal, but ectoparasitic larvae and adults were found on Obelia longissima colonies from Mar del Plata harbour together with adults of T. orbiculare and A. petiolatus. From deeper water, only epibionts on Amphisbetia operculata (L.) colonies were analysed, and few adults of T. orbiculare were found there.
The absence of pycnogonid records on hydroids belonging to some hydrozoan families (e.g. Haleciidae, Lafoeidae) is probably due to the rarity of representatives of these families in the study area (Genzano and Zamponi, 1997) . Except for the well-studied thecate A. operculata (Sertulariidae), information on large sublittoral thecate colonies are still scant. Bastida et al. (1997) reported, from another intertidal location in Buenos Aires, that A. petiolatus was the most common pycnogonid on Bougainvillia muscus colonies, and encysted larvae of this species were only found associated with Bougainvillidae colonies (see Table 1 ). These observations suggest that species-specific associations between pycnogonids and hydroids may occur, supporting the observations of other authors (Staples and Watson, 1987; Tomaschko et al., 1997; Wilhelm et al., 1997) .
The interactions of pycnogonids with their invertebrate hosts and their life cycles are still poorly known. In Pycnogonum litorale Strom, the first larva stage is ectoparasite on the hydroid Clava multicornis (Forskal, 1775) ; and the metamorphosis to juvenile is accompanied by an obligatory change of host from the hydroid to the sea anemone Metridium senile (Linneus, 1767) (Tomaschko et al., op cit.; Wilhelm et al., op cit.) .
Observations on larval stages of T. orbiculare, and on their host, allowed the life cycle of this pycnogonid to be reconstructed (Fig. 11) . In the analysed population, the first larval stages were found exclusively as parasites of S. sarsii.
Change of host is not obligatory in this species, as juveniles and adults were found both on S. sarsii and on T. crocea. Adults were also reported on other invertebrates, such as the sponge Hymeniacidon sanguinea Grant, 1827 (Cuartas and Excoffon, 1993) in the community associated with the small mussel Brachydontes rodriguezi (d'Orbigny, 1846) (Scelzo et al., 1996) , and on organisms associated with the sea anemone Anthothoe chilensis (Lesson, 1830) (Excoffon, et al., 1999) .
Very little is known about pycnogonid feeding habits. Some species are generalized predators that feed on hydroids, polychaetes, nudibranchs and other invertebrates (Bain, 1991 , Piel, 1991 , Varoli, 1994 .
During the attachment to the hydranths, protonymphon larvae of T. orbiculare feed by sucking. Some nematocysts (stenoteles) were found in their proboscides.
Adults were found browsing on hydroids and on their hydrocauli, where many protists and diatoms live as epizoites of the colonies (Zamponi and Genzano, 1992) .
Futher studies about the life cycle of T. orbiculare under laboratory conditions will be of interest to ascertain the number of instars and moults, and the duration of each larval stage up to maturity.
